Labour Supply * This paper extends previous research about the determinants of reservation wages by analysing the effect of progressive income taxation on the ratio between reservation and net market wages. Based on micro data for Germany (SOEP) we show that joint income taxation in Germany which discriminates by marital status, has a strong and highly significant impact on the reservation/market wage ratio. Relative to single filers, this leads to strong negative labour supply incentives for secondary earners and to positive incentives for first earners in married couples.
Introduction
According to the theory of labour supply, individuals decide to start working when the net wage they expect to receive on the labour market exceeds their reservation wage. Several recent studies have empirically analysed the determinants of reservation wages, e.g. Christensen (2001) and Prasad (2003) for Germany or Hogan (2004) for the UK.
1 These studies mainly focus on the effect of individual characteristics -such as education, length of unemployment, or previous wages -on the reservation wage.
The aim of this paper is to extend this literature by analysing the effect of income taxation on the reservation wage relative to the expected net market wage, namely the reservation/market wage ratio. More precisely, we show how the tax system, through its impact on the reservation/market wage ratio, creates incentives or disincentives to supply work. We conduct the analysis for Germany as the specific characteristics of the German tax and transfer system, such as joint taxation with income splitting, are well known to have strong disincentives on the labour supply behaviour of secondary earners. In Germany, couples can file a joint tax claim, and the system benefits principally one-earner couples and two-earner couples where the difference between partners' earnings is high. Steiner and Wrohlich (2004) discuss in detail positive and negative working incentives for first and secondary earners in married couples induced by joint taxation in Germany. They find that the employment rate of secondary earners in Germany would markedly increase when moving from joint taxation to individual taxation.
The contribution of this paper is twofold: First, we analyse the interaction between income taxation and labour supply incentives. This point is of particular interest in light of the political debate in Germany about the relative low labour market participation rates of secondary earners, in particular of married women. Second, this paper is interesting for methodological reasons. In contrast to the previous literature on reservation wages we apply microsimulation to derive the expected net market wage of the non working individuals which is compared with their survey-based reservation wage information. Using microsimulation we are able to derive the hypothetical individual share of the household net income of the first and the secondary earner. Moreover, this procedure allows us to circumvent selectivity and time-consistency problems. Additionally, we deal explicitly with the non-randomness of missing information about the reservation wage.
Our results highlight the strong effect of the German tax system on labour supply caused by joint taxation. Controlling for individual and household specific characteristics we find that the reservation/market wage ratio is relative low for primary earners and single tax filers. In contrast, secondary earners are faced with relatively high marginal tax rates such that their reservation wage is likely to exceed their net market wage. Hence, our results provide an empirical explanation for the low labour market participation rate of secondary earners which is consistent with the economic theory of labour supply. 
Reservation Wage
The reservation wage of unemployed individuals who intend to engage in paid work in the future is collected in the SOEP according to the following question: "How high would your net income or salary have to be for you to take up a position offered to you? ". Individuals either do not respond to this question or give a numeric answer in Euros per month. Unfortunately, the reservation wage question is not straightforward to answer for the interviewee and even harder to interpret for the researcher. This is due to the fact that the net household income is subject to numerous transfers and to income taxation. Since transfers and income taxation are assessed on the household level, the individual net reservation wage is a theoretical concept which depends on assumptions about the household context. Therefore, a clear definition of the reservation wage is necessary, where we understand the reservation wage in the following way:
First of all, when reporting their reservation wage, individuals assume that their income is not on top of means tested transfers. Moreover, the net reported income does not include any child related benefits. As an example, a single mother with two children who reveals a reservation wage of 1,500 Euros per month, is aware that i) on the top of her reservation wage she receives child support for her children which is not withdrawn and ii) the 1,500 Euros are not on top of her out-of-work benefits since these are means tested. For couple households, interpretation is even more complex. We assume that spouses condition their reservation wage on the behavior of their partner and especially their labour market income. That is, the revealed reservation wage of a secondary earner is on top of the first earner's income.
In a couple household where none of the spouses is working, we assume that reservation wage is not on top of means-tested transfers. Thus, we treat these couple households in the same way as single households. As an example we take a stylized household with 2 children where the husband is working full-time and the net household income amounts to 3,000 Euro. The reservation wage of the spouse amounting to 1,500 Euros implies that when she starts working, net household income increases to 4,500 Euro. In contrast in the same stylized household where both spouses are not working, her reservation wage of 1,500
Euro implies that this income is not on the top of the means tested transfer income. In both examples child benefits are not included in the reservation wage. The reservation wage question does not include any information about the assumed working hours; hence it is not possible to disentangle working hours and hourly wages. Therefore, we make use of the reported desired hours for the unemployed: "Are you interested in full-time or part-time employment, or would both suit you? ". For part-time work we assign 19.5 and for fulltime work 38.5 hours per week. When the respondent is indifferent between both working choices, we assume according to the empirical evidence part-time work for women and full-5 time work for men. Based on this information about desired working hours we can derive the reservation wage per hour.
Expected Net Market Wage
To derive the corresponding expected net market wage of the currently unemployed who intend to start working in the future we make use of microsimulation. This stands in contrast to the previous literature which uses previous or future wages to proxy expected market wages. However, microsimulation is crucial for our research question as it enables us to condition the financial incentives and working decision of the unemployed on the behaviour of the spouse. Thus, we can derive the individual share of the net household income that corresponds to the revealed reservation wage. Furthermore, we avoid potential selectivity problems and time inconsistencies related to the use of retrospective or future information.
We employ the microsimulation model STSM which models all relevant components of the German tax and transfer system.
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As we are interested in the expected net market wage of currently unemployed individuals, it is necessary to estimate their expected gross hourly wages that is, the person specific distribution of offered wages W it . As we do not observe W it we follow Hogan (2004) and estimateŴ it , a measure of the mean of the distribution of offered wages. We apply a selection corrected wage estimation following Heckman (1974) and interpret the predicted hourly wages of the currently unemployed individuals as the mean of the distribution of offered wages. 6 The wage estimation is performed separately for East and West Germany 5 A detailed description of the microsimulation STSM model can be found in Steiner, Haan, and Wrohlich (2005) .
6 In contrast to Hogan (2004) we estimate the wage distribution on basis of all employed not only the newly employed, yet we include tenure within a firm to capture the firm specific wage premium.
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and by gender using pooled data from 1995-2003. 7 Given the estimated gross hourly wage for the currently unemployed and their revealed desired hours, full-time or part-time, we simulate their hypothetical net household income.
This net household income is again divided by the desired working hours to obtain the net household income per hour which is the net hourly market wage. For couple households we derive the hypothetical net market wage for each spouse conditioning on the working behaviour of the parter. That is, we assume that the working behaviour of the partner is given and remains constant when the spouse starts to work. For no-earner couples, the hypothetical net hourly income equals the whole net household income as the partner is not working. For couples, where the partner is working, the hypothetical individual share is conditioned on the spouses' income. This is simply derived based on the difference between the new hypothetical joint household income when both spouses are working and the observed income where only one spouse is employed. This is the relevant information to be compared with the reservation wage since the revealed reservation of the spouses is on the top of the partner earnings. 
Empirical Analysis
The key question of this paper is to empirically analyse whether and how income taxation ceteris paribus affects the reservation/market wage ratio. According to the theory of labour supply the relation between offered market wages and reservation wages determines individual's labour supply behaviour. It is only optimal to participate on the labour market if the offered market wage exceeds the reservation wage. The relationship between the reservation 7 Estimation results are available on request from the authors. 8 In the empirical analysis we exclude households when one spouse's reservation/market wage ratio is above 300% and the corresponding number of observations at the other end of the distribution. and the net market wage is defined as the ratio of the reservation wage over the net market wage expressed in percent. A ratio over 100% indicates that the reservation wage is higher than the net market wage, thus suggesting that the individual has no or lower incentives to take up a job compared to someone who has a ratio lower than 100%.
As labour market behaviour varies greatly between men and women, and the sample of nonworking men and women is very different, we present separate estimates for the two groups. Non-working women tend to be be younger, better educated, are more likely to live in the western part of Germany and to have children than the non working men ( Table   1 ). The key explanatory variable for our analysis is the marital status conditioned on the working behaviour of the spouse. As discussed by Steiner and Wrohlich (2004) , married couples in Germany file taxes jointly. Relative to single filers, this leads to low marginal tax rates of first earners and to high marginal tax rates of secondary earners.
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Insert Table 2 about here   Table 2 shows the sample means of the dependent variables. Men and women are further divided to distinguish according to household composition and spouse's working behaviour.
The third column provides a first suggestion about the impact of the tax system on work incentives. The reservation/market wage ratio is relatively low for first earners in couple households and slightly higher in single households. In contrast, it exceeds 100% for second earners which implies that reservation wages are higher than net market wages. This pattern is similar for both men and women, despite their different reservation wage profiles. The last column in the table shows the relative change in income taxation (RCT) when moving from the non working to the working status, which is a rough measure of fiscal disincentives to 9 In Germany, cohabiting couples which are not married are not jointly taxed but assessed as single filers.
engage in paid work.
10 Clearly secondary earners are the most penalised group because of the joint income taxation. The relative change in income taxation is about twice as high as for non married individuals and more than three times compared to first earners. For women this difference is even more drastic. Thus, this variation points at high disincentives for secondary earners to supply labour induced by income taxation. In the following empirical analysis we will explore and discuss the impact of relative changes in income taxation on the reservation/market wage ratio.
Item Non-Response for the Reservation Wage: As mentioned by previous studies (see, e.g., Christensen (2001) or Prasad (2003)) there exists a severe problem of missing information about reservation wages. A large share of the non working individuals who intend to start to work in the future do not provide a numeric answer for their reservation wage.
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As the item non-response might be not at random we explicitly model the selection process by applying a selection corrected estimation for the restricted sample with reservation wage observations as suggested by Heckman (1974) . Drawing on the literature on panel attrition and item non-response in household surveys, e.g. Uhlendorff (2006), we use the variable "change of interviewer" beside household-specific variables as exclusion restrictions. As a robustness check we present in addition to the selection corrected estimates, results derived from standard OLS estimations.
The effect of the Reservation/Market Wage Ratio Table 3 reports the results of the OLS (I) and selection corrected regression (II) on the reservation/market wage ratio.
As mentioned above, we run separate estimations for men and women.
10 The relative change in taxation is calculated as the change in income taxation of a household when the non working partner starts to work, relative to his or her change in gross earnings. 11 The item non-response rate is 53% among women and 33% among men.
Insert Table 3 about here Our empirical findings clearly underline the strong effect of income taxation through discrimination between single filers, and first and secondary earners in joint filer households on the reservation/market wage ratio and thus on working incentives. In general, we find very similar results for the selection corrected specification and the OLS estimation. This is supported by a Wald test that does not reject independence between the error terms in the selection equation and in the estimation of the wage ratio. In all specifications, most individual variables do not affect the ratio significantly. This is not surprising as in general, those variables affect both the reservation and net market wages in a similar way. However, we find significant and strong effects of the marital status and the working behaviour of the spouse. Overall, married individuals have a lower ratio between reservation and net market wages than single individuals. This suggest that in general married couples benefit from joint taxation and have higher incentives for labour supply. We find that relative to single filers the ratio is about 9% lower for men and nearly 30% lower for women. Yet, this effect depends on the working behaviour of the spouse. Secondary earners have a significantly higher ratio between their reservation and their market wage than first earners as well as compared to single filers (this is the combined effect of being married and being secondary earner). The secondary earner effect is in particular strong for married women. Relative to a first earner women, the ratio increases by over 50%, for men the same effect is close to 30%. Our findings imply a strong work disincentive for secondary earners while there are positive incentives for first earners. As explained above the lower the reservation/market wage ratio the higher the work incentives. As we control for other individual characteristics we suggest that differences between first and secondary earners as well as the difference to single filers is strongly related to the different taxation of the three groups due to joint 10 income taxation in Germany.
Conclusions
It was the purpose of this paper to extend previous empirical literature on reservation wages by analysing the effect of income taxation on the reservation/market wage ratio. Based on micro data for Germany (SOEP) we show that income taxation which discriminates by marital status, has a strong and highly significant impact on that wage ratio. Relative to single filers, this leads to strong negative labour supply incentives for secondary earners and positive incentives for first earners. Our results lead to the conclusion that the low labour market participation of secondary earners, mainly married women, can be related to joint income taxation in Germany. Given the strong disincentives for secondary earners we suggest that moving towards individual taxation in Germany would increases labour market participation of secondary earners. (b) Unemployment benefit includes unemployment insurance (Arbeitlosengeld ) and unemployment assistance (Arbeitlosenhilfe). The first is determined on the base of the earnings on the last job, the second has a longer duration and is means-tested. 
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